INTRODUCTION
============

Psoriasis is a chronic inflammatory disease mediated by immune response, characterized by erythematous scaly lesions. It does not present predilection for sex and can emerge at any age. Its development is influenced by genetic factors, immune response alteration and environmental stimulus.^[@r1]^ Proinflammatory cytokines are released, such as TNF-alpha, IL-12 and 23. World prevalence is estimated to be 3%, but there are no studies on this in Brazil. 20-30% of the patients suffer from the severe form of the disease; of these, 10% of cases are associated with arthritis. The disease is considered extensive when over 10% of body surface area (BSA) is affected; thus, it has indication for systemic therapy because of potential complications. Systemic capillary leak syndrome is the complication that more frequently results in death, and often occurs from pustular and erythrodermic forms, the most unstable ones.^[@r1],[@r2]^ In systemic capillary leak syndrome the endothelium is deeply involved with increased VEGF and ICAM-1, resulting in thermoregulation disorder, dehydration, tachycardia, pericardial and pulmonary effusion, respiratory distress in adults and even death. This literature review assessed the relevance of these molecules and their links with complications. More studies should be conducted for better understanding the physiopathology, how exactly these molecules act in psoriasis and new possible therapies that decrease an unfortunate outcome.

EPIDEMIOLOGY
============

The recent international consensus stated that prevalence for psoriasis remains around 3% of world population, approximately 125 million people.^[@r3]^ 20-30% of the patients suffer from the severe form of the disease; of these, 10% have associated arthritis. There is no Brazilian data. Data used is based on American and European literatures. However it is known that the disease remains within low incidence.

Interracial difference is significant, affecting more Caucasians, less black people from West Africa and Asians, and sparing Indians. Regarding gender, there is no major difference between men and women concerning prevalence, but studies reveal that the disease starts earlier in women, around 5-9 years of age. When compared with men, its development starts between 15 and 19 years old.^[@r4]^ When studying the age when the disease first started to spread, it is possible to observe that it has a bimodal behavior, with a peak (75% of the cases) before 40 and another around 55-60 years old. An earlier peak is intimately related to positive family history.

GENETICS
========

It has been agreed to consider polygenic and multifactorial inheritance, with environmental factors that turn on the expression of genes.

The major histocompatibility complex (MHC) is psoriasis main genetic determinant. It contains a group of genes located in the short arm of chromosome 6. This part of genome is named human leucocyte antigen (HLA) system. Genes that codify alloantigen HLA of class I and II are linked together in the short arm of chromosome 6. Psoriasis susceptibility locus 1 (PSORS1) is an important genetic determinant to psoriasis, responsible for 50% of the disease inheritance, and is located inside MHC in class I region. This area contains at least ten genes with strong association to polymorphism and psoriasis.

The most recent analysis of genome association, reproduced in more than one study on different population, revealed or confirmed association of genic regions: IL23R, LCE3C/3D, IL13, TNIP1, IL12B, CDKAL1, HLA-C, TNFAIP3, IL23A/STAT2 and ZNF313. Although the latest data describe only part of psoriasis\' cause, matching related genes can trace an important model of the disease\'s pathogenesis, as described:^[@r5]^

  -------------------------- --------------------------------
  • Skin barrier function:   DEFB, LCE3B, LCE3C
  • Innate immunity          NFkB, IFN
  • Signaling                TNFAIP3, TN1P1, NFKBIA, REL,
                             TYK2, IFIH1, IL23RA, MHC
  • Th17 response            IL12B, IL23A, IL23R, TRAF3IP2,
                             TIK2
  • Th2 response             IL4, IL13
  • Adaptative immunity      (CD8+) ERAP1, ZAP70
  -------------------------- --------------------------------

IMMUNOLOGY
==========

Clinical and experimental studies defined psoriasis as an inflammatory disease, mediated by T lymphocytes, with Th1 response, that affects genetically predisposed individuals after an environmental stimulus, being epidermal hyperplasia the latter result of these cells inflammatory activity. Thus, keratinocytes are no longer the villains. Recently Th17 and Th22 immune responses were also linked to triggering the disease. In humans, growth, survival and formation of functional Th17 cells depend on IL-23, TGF-β and IL1-β released by macrophages and dendritic cells. Th17 cells release IL-17 and IL-22 after IL-23 stimulus.^[@r6]^ Therefore, the predominant immune response is cellular from recognition and processing of antigens by dendritic cells. These are then presented to T lymphocytes, especially to CD4 t cells, which will release cytokines including IL2, IFN-γ and TNF-α. Simultaneously, activation and proliferation of T cells, CD4+ and CD8+ occurs, increasing inflammatory cellular immune response.^[@r7]^

Antigen presenting cells act via MHC class I or II, presenting antigens to lymphocytes T CD8 and T CD4, respectively. Both lymphocyte function-associated antigen 1(LFA-1) and ICAM-1 contribute to maintenance of this cellular interaction, allowing antigen recognition and correct lymphocyte activation. Lots of biochemical signals are part of this system. These cytokines promote a cascade effect that results in epidermis and blood vessels hyperproliferation, besides proinflammatory effects. Lymphocytes release TNF-α and IFN−γ and activate keratinocytes that then release IL-8, cytokine responsible for recruiting neutrophils into epidermis.^[@r8]^ Neutrophils, in turn, release mediators that act on endothelial cells, so they start expressing adhesion molecules. Consequently, an inflow of leukocytes is allowed into the site of inflammation and, if the situation is sustained, increase capillary permeability occurs, resulting in leakage of solutes to interstitial area, and relative hypovolemia. This condition evolves with congestion of many organs because the leaked fluid tends to return to intravascular site within treatment. This hemodynamic instability exposes the patient to an unfavorable evolution end even death.

The text above demonstrates the complexity of interactions between cells and cytokines, culminating in psoriasis. A deeper comprehension of these processes will help the development of more specific and long-lasting treatments, with less adverse events.

THE DISEASE
===========

Psoriasis presents itself in eight clinical types, and a same patient may present more than one. They are: plaques, guttate, pustular, erythrodermic, inverse, nail and scalp psoriasis, and psoriatic arthritis. The most unstable forms are pustular and erythrodermic, that will be further discussed by their relation to systemic capillary leak syndrome. The pustular form is characterized by sterile pustules, disseminated or localized. There is a sudden onset followed by fever, poor clinical status and leukocytosis. Interruption of systemic corticosteroids, without replacing them by any other similar maintenance therapy, frequently triggers pustular psoriasis. It requires quick and effective treatment. Erythrodermic psoriasis, on the other hand, can be described when more than 80% of body surface is affected by erythema, scaling, edema with or without exudate, alopecia and nail dystrophy.^[@r9]^ It is followed by pruritus and interruption of daily routine, either due to indisposition or discriminatory behavior towards the patient. Its installation can be slower than the pustular form and this fact interfers directly in the organism capacity of adaptation to these changes. The more sudden it starts, the less time the organism has to adapt to hydroelectrolitic and protein losses, and it may present fever, hypotension, thermoregulatory disorder and even shock, all deriving from endothelial injuries. Thus, this condition leads to the most alarming complication of all - the systemic capillary leak syndrome, described bellow.

SYSTEMIC CAPILLARY LEAK SYNDROME
================================

Also known as leak syndrome, it is rare and caused by the increase of capillary permeability. This results in accumulation of fluids and protein in the interstitial or extravascular sites, followed by a subsequent hypovolemic shock.^[@r10]^ It is a severe and potentially fatal condition if not managed correctly. It is more prevalent between the fourth and fifth decades of life and both men and women are affected. ^[@r11]^

There are three types of this syndrome: idiopathic, drug-induced and associated to skin diseases, commonly erythrodermic and pustular psoriasis. ^[@r12]-[@r14]^ Mechanism that helps increase capillary permeability are not yet clear, but many hypothesis were studied:

1.  · IL-2 and 6, IFN−γ and TNF-α would cause endothelial injury;

2.  · Leukotriene B4 acts over capillary permeability, since its accumulation was detected *in vitro*^[@r15]^;

3.  · Endothelial cells apoptosis caused by increase of nitric oxide, generated in the serum of patients with the syndrome;

4.  · Elevation of VEGF in patients that present large skin injuries, inducing even more leak through microvasculature (general pustular psoriasis is followed by high levels of VEGF, produced by psoriatic plaques).^[@r16]^

The syndrome has three phases but, when related to skin lesions, the first phase - prodromal phase - is absent. During the second and acute phase there is loss of water, electrolytes and protein to the extravascular site, with edema, compartment syndrome, weight gain, erythema, pruritus, sudoresis, kidney failure and hypovolemic shock.^[@r17]^ During the third phase, called late or plasmatic expansion, the fluid returns to intravascular space and is responsible for causing acute pulmonary edema, respiratory distress syndrome in adults, pericardial effusion, cardiac tamponade and cardiogenic shock. Severe hypoxia associated with pulmonary congestion and normal cardiac function occurs. Major complications that endanger patients\' lives occur in this phase.^[@r18]^ Hypoalbuminemia, neutrophilia and hemoconcentration are detected in laboratory tests, what limits the efficiency of plasma expanders.

In the erythrodermic form, daily protein loss of about 2530% causes edema, weakness and hypoalbuminemia. There is compensatory hyperactive metabolism and increased basal metabolic rate. Heat losses through the dilated permeable capillaries accelerates blood flow and may cause hypothermia. The inability to respond with vasoconstriction and/or vasodilation maintains this temperature change. It can be fatal, especially for elderly and people with cardiovascular diseases.

Diagnostic and therapeutic approaches are fundamental for promptly noticing the risks and their prevention. The patient must be hospitalized for clinical observation, cautious venous hydration, environment with controlled temperature and humidity, and adequate nutrition, needing intensive care in some cases. ^[@r19]^ Among the required exams are serum protein, calcium, urea and creatinine, in addition to infectious and inflammatory markers. This literature review aims to clarify the relevance of VEGF and ICAM-1 measurement, so they can act as predictors of clinical management and outcome, anticipating treatment and avoiding evolution to endothelial damage. As they have more evidence of being involved in psoriasis pathogenesis, both will be better discussed next, considering VEGF the primary angiogenic factor in this process.^[@r20]^

Among treatments, the following have been reported: systemic treatment with corticosteroids, when the cause for the dermatitis is unknown or, when it is psoriasis, but associated with respiratory distress syndrome in adults or pulmonary edema. Cyclosporine takes place when the etiology is unstable psoriasis (erythrodermic or pustular), without respiratory distress. ^[@r21]^ Some options are under study, such as medications that inhibit VEGF or its pathways.

VASCULAR ENDOTHELIAL GROWTH FACTOR (VEGF)
=========================================

It is a glycoprotein released in the vascular wall by the endothelium and by straight muscles cells, with varied consequences to the endothelium.^[@r22]^ Among its functions, it makes venules hyper permeable to macromolecules, creates accumulation of cytoplasmic calcium, cell division and migration, and induces angiogenesis.^[@r23]^ It has two high-affinity receptors in the vascular endothelium, both transmembrane proteins.^[@r24]^ Where there is overexpression of VEGF, the expression of receptors also increases in adjacent endothelial cells. One of those places is the dermis of psoriasis patients. There are extensive evidences indicating that vascular hyperpermeability controls, conducts or even precedes angiogenesis. VEGF acts by permeabilizing many different vascular beds, such as skin, mesentery, and diaphragm. This substance has its expression increased during important non-neoplastic diseases, characterized by angiogenesis. In these cases, it seems that capillaries are hyperpermeable as in psoriasis, rheumatoid arthritis and wound healing process.^[@r25]^ This manifestation occurs through TGF-α (transformation growth factor) and EGF (epidermal growth factor) acting over keratinocytes and macrophages, which begin overexpressing VEGF, with its plasmatic concentration related to the extent of the skin injuries. Therefore, over expression of VEGF and its receptors, in addition to extravascular deposition of fibrin, conduct angiogenesis in psoriasis and responds accordingly to the lesions status.^[@r20]^ As reported before, in pustular psoriasis, VEGF is in high levels and produced by the plaques. Numerous antiangiogenic substances have been reported by literature, such as corticosteroid, thalidomide and tumor necrosis factor-alpha inhibitors.^[@r23],[@r26]^

INTERCELLULAR ADHESION MOLECULE (ICAM~-1~)
==========================================

It is a member of an immunoglobulin superfamily, necessary for leucocytes adherence to capillary endothelium.^[@r27]^ It has an important role in recruiting and retaining proinflammatory cells. Leucocytes activation, circulation and migration to inflammatory sites depend on this molecule. TNF-α, together with interleukin 1 and reactive C protein, is the main responsible for expressing this molecule to endothelium, macrophages and lymphocytes, via protein kinase C activation.^[@r28]^ When TNF-α is presented in high levels, ICAM-1 begins allowing that lymphocytes link to endothelium and migrate to the tissue, leading to microvascular hyperpermeability. These events allow the transfer of solutes to peripheral tissues.^[@r29]^ As a result, there is an alteration in albumin transport during inflammatory process and its journey is influenced by TNF-α and ICAM-1.

CONCLUSION
==========

Studies that evaluate skin and blood levels of VEGF and ICAM-1 in psoriasis patients are necessary in order to have their relevance recognized, correlating the levels of these substances with the disease\'s importance and subtypes and, possibly, influencing new treatments.
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